§ 1. A New Innovation Paradigm. One way we may look at the history of innovation and creativity in the last two centuries is to account how the ingenuity of individual innovators was gradually replaced by the organized, systematic and formalized effort of corporate entities. These may have been either private businesses or public research centers and universities, the latter having an inclination towards basic research as much as the former specialize in applied research and development. In both cases, the original paradigm of Benjamin Franklin-like individual creativity took the back seat while the later, management and organization-based paradigm took center stage.
The case can be made -and is indeed being made -1 that in the last two decades a third, entirely novel, network-driven paradigm of innovation and creativity has been emerging. The possibility of a myriad of cooperative research enterprises, which uses the web as an instrument to bring together vast data sets accumulated by the different players, has become a reality. This distributed intelligence and the ecosystems in which it thrives are the subject matter of a number of forward looking studies, which seem to suggest that radically new rules and governance mechanisms are required for an innovation paradigm which is so different in its functioning from the ones which antedated it. multiple challenges of our age, from unsolved health issues to climate change, from the erosion of biodiversity to the preservation of cultural heritage.
In this paper I submit that among the raw data for which digital networks are hungry there is an essential ingredient: public sector information (PSI) , that is the data sets which governments and public sector bodies collect, generate, organize and use while carrying out their institutional tasks. 3 First, I will look at these data and at the uses they can be put to in the context of the novel paradigm of innovation and creativity I just hinted to. Thereafter I will consider the role which PSI may play in specific connection with developing countries. I will then discuss some current topics concerning PSI in this specific perspective. § 2. Public Sector Information (PSI): What Are We Talking About? It is a common experience that it is quite difficult to convey the meaning of what is in fact understood under the label of PSI. My personal experience is that the difficulty may be even greater when a European Intellectual Property (IP) lawyer is listening.
In order to give a feeling of what we are talking about, I will confine myself just to a short inventory of a few examples of PSI data sets.
Geographic information , in the form of maps, aerial photographs, post-code information, tags to the above, which all have become popular over the last few years thanks to GoogleMaps and Google Earth, 4 is collected and generated in connection with a number of public tasks, including military purposes (usually the best maps are military). However, it may also be employed to help vehicles' navigation along any given route, as well as the delivery of physical goods at any given address. This is only the starting point; as the detail of the information has been enhanced by combining different data sets, it also gone into multiple applications, including of late helping countering forest fires and saving lives in the recent Australian devastation.
Land data, sometimes referred to as cadastral information, serve the essential purpose of identifying real estate ownership. The information assembled in this collection may also be 3For an overview of the main features and issues of the area the work of Georg Aichholzer-Herbert Burkert (eds.), Public Sector Information in the Digital Age. Between Markets, Public Management and Citizens' Rights, Edward Elgar, Celtenham, 2004 put to several additional uses; among other purposes, it may enable lenders and businesses to assess counterparty risk, on the basis of updated knowledge concerning the extent and value of assets owned by the debtor and therefore on her creditworthiness.
Metadata concerning museums and archives at any given location, by identifying works and items available at any given location, as well as the images of the same, no doubt serve the purpose of managing and preserving the artifacts collected in these institutions. However, the same information, when digitized and made available over the net, may also stimulate tourism, to the extent a given location, on top of having other attractions, is shown to be a repository of valuable items.
The collection and preservation of meteorological data , of increasing detail and accuracy, has become one of the basic functions of Western public administrations in the last century and a half. The same data may at the same time be the basis for added value services, when private providers combine and match it with different information sets coming from other sources, to provide individually tailored weather bulletins or guidance for harvesting management. It may be interesting to note that the same data may also have a separate and additional "value" in a totally different perspective: they may turn out to be valuable in a public debate concerning climate change and in the forming of policy choices in this area, as well as in the public debate over them. Indeed, PSI may give crucial contributions not only to added value services, but to broader societal goals, usually referred to under the catchwords "e-government" and "e-democracy".
These examples may be limited and sketchy. They are however sufficient to make two points.
First, they explain why the wealth of information collected, generated and preserved by governments and public sector bodies is a veritable minefield. The value of the individual information obtained by them may approximate nil, if separately considered; but this changes when the data accumulate, are integrated, organized and verified. The value may be greatly enhanced when data sets are available over a period of time, possibly over a long period of time, stretching over a decade or a century; this is even more so, if it is to be expected that even in the future the same kind of data will be made available in similar formats.
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It is difficult to be sure that these data are collected in a way which is totally unbiased and neutral; even public bodies have their own agendas and may be inclined to overestimate or underestimate certain figures, as we all know when we refer to data going into forming consumer price indexes or unemployment tallies. However, at least a certain degree of neutrality is to be expected, in view of the necessities of the public function entrusted to the relevant public body. Land Registrars could not be carrying out at all their task of keeping records of land transactions and being able to identify who owns what at any given time, if they were not totally accurate in their recording of any given parcel of land and of the person or entity that may from time to time own it. 6We should also consider that the whole point of PSI is that it is "dual" or "multiple" use information. The difficulties of the notion of "dual use" have been explored by weapons-control regulations, intended to develop a framework to identify components and chemical substances which may either go into peaceful, civilian uses or be basis of this kind of information, mathematical models may be tried and developed to test possibile correlations and to supply extrapolations, which may in turn provide novel insights, to the delight of several researchers, 7 to the benefit of several constituencies of users and possibly also to the profit of savvy and forward-looking service providers.
Second, these examples account for the extreme difficulty of any attempt to figure out what exactly is the value which may be extracted from the from time to time relevant data sets. Nobody had thought of the enormous potential of GoogleMaps, until Google started providing them. 8 Indeed, there are infinite possibilities of matching and combining disparate data sets. It is not to be expected however that either governments or researchers may have ex ante a perfect or even reasonably accurate knowledge on the possible uses of the information deriving from all the possible matching and combination exercises. These possibilities remain to a large extent unfathomable, until the exercise is in fact taken up by somebody that has a specific reason (or, may be, incentive) to try doing so and to go to all the trouble (and costs) that are required to build the necessary tools and applications. The hidden value of any non-obvious combination of data sets may be revealed only when decentralized decisions to invest in their exploration have been taken and carried out. The minefield analogy crops up again here: there is value only if you dig; and you dig only if you have an incentive to do so. This is why, when we try to imagine what is the value, for end user, for added-value service providers, and for society at large, linked to collecting, generating, preserving, disseminating, matching and combining data set, in ways which have not yet surfaced, the reply is (and has to be): who knows? This does not mean that it is not worth while trying to locate and "mine" the hidden trove. Indeed, it is well known that large digital business do have "PSI evangelists", keeping track of any activities, including governmental, which are likely to generate appropriate data sets. This is an effort likely to be rewarded, not only in the long run but in a time-horizon relevant to the decision-making of business, which after all are entities interested in revenue streams available in the foreseeable future. It may also be noted that it would pay, for society at large, also to have "public sector evangelists"; except that, it should be argued, their job should be about which data should be made accessible for re-use by private players, rather than which data should be directly re-used by the public sector itself. In other words, PSI evangelism in the public sector should be about rules concerning data sets, not about data sets as such.
considered "weapon-grade" (spent uranium being one of the best-known examples). When public-sector originated PSI is put to a second or third use, different from the one for which it was originated or collected, it may well be that the bias which may be in the original data is no longer relevant, e.g. because what is of concern is the variation rather than the absolute amount; or may be adjusted (by discounting the expected rate of bias). There are obvious reasons which explain the difference. The U.S. from the onset adopted liberal rules on re-usability of PSI, following the principle whereby no copyright attaches to governmental data. This principle entails two corollaries: no payment is required for re-using PSI and no strings are attached to PSI made available to the public sector. 9 This is why the acronym PSI has no currency in the U.S.: there the expression "open data" is much more to the point.
Europe is different, or, to put it bluntly, totally different. PSI attracts copyright protection, if and to the extent it may qualify as a "work" under general copyright definition; which is a quite usual occurrence in connection with, say, maps or digital images of museum artifacts. Whatever data fail to qualify for copyright protection is likely to trigger data base rights, 10 which, in any event, provide a separate second layer of IP protection also for copyright-protected works.
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This explains why your average European IP lawyer can hardly conceive that PSI is reusable. Be it Queen's copyright or droit d'auteur over works, we are accustomed to the idea that, ad a rule, what belongs to the State may not be re-used short of specific permission and only on the terms and conditions mandated by the sovereign. Consequentially, we are not much surprised to learn that in Europe there are so called "trading funds", which are public entities established with the specific task of extracting the maximum profit on behalf of the sovereign out of PSI. As if were normal that re-users, who usually are citizens who already paid their fair amount of taxes to fund museums, military maps, meteorological services and Land Registers, pay all over again a specific fee to access and re-use the same data which they themselves funded to begin with.
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This does not mean that PSI cannot be re-used in the EU. Only re-use is much more complicated and costly. If a public sector body decides -or is mandated by law -to make its PSI accessible, it must also set the terms and conditions (usually in the form of a license) under which the copyright and data base-protected items are re-usable.
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The EU faces an additional difficulty: how can a pan-European cross-border service take off, if the terms and conditions promulgated by one Member State do not seamlessly overlap with the terms and conditions adopted by other Member States? Imagine that the license in Member State A authorizes "tagging" of maps with data on tourist attractions, whereas Member State B does not. This simple divergence is sufficient to prevent the emergence of a multi-State service.
The EU has tried to overcome these shortcomings -and the resulting competitive disadvantages vis-à-vis the united States -by means of a EU Directive, N° 2003/98/EC on the re-use of public sector information (PSI Directive), which is at this time subject to an impact assessment with a view to amending it. Of course a Directive may help; but up to a point. If and to the extent the baseline of PSI information is copyright and data base protection, harmonization, however comprehensive and deep running as it may be, is bound to face an additional hurdle: the rule on which all IP protection is based, territoriality, forces providers and finally end-users to comply with as many IP laws as the number of the Member States involved.
For completeness sake, I should add that in regulating PSI the EU has not shied away from dealing with the implications at the level of privacy and data protection laws. This may sound as an additional complication of EU PSI regulation, considering the much more cavalier attitude US law shows in the same areas. I am not so sure about that; as the intersection between PSI and privacy indeed is a very, very hard nut to crack, it may still be that EU will turn out to have done the right thing to face the issue straight into the eyes. This may in the long run turn out to be a competitive advantage for Europe. § 4. Developing Countries and PSI. As far as I know, PSI legislation does not reach beyond the U.S. and Europe. I am aware of an initiative sponsored by UNESCO and by the Council of Europe to examine the feasibility for Maghreb States (Algeria, Morocco and Tunisia) to adopt legislation concerning access to public documents. However, access is only the preliminary step to re-use. The right to access, usually provided for by Freedom of Information Acts (FoIAs), 14 certainly is important in and by itself to secure transparency of governments and accountability of public decision makers. In the perspective of re-use, however, access is a necessary step (no re-use can even be conceived of information which is not available to begin with), 15 but not a sufficient one: a given piece of information may not be incorporated into a value added service, even though it is accessible, unless its re-use is authorized by law or contract. Therefore, a broad task is before developing countries in an area which may turn out to be very promising for their cultures, economies and societies. In this connection, developing countries may find themselves in a scenario which is somewhat unprecedented for them. While it often happens that the hands of developing countries are tied by international IP Covenants, but Art. 4(2) of the latter gives ample leeway to Members to provide, as well as to rule out, copyright protection for "legislative, administrative and judicial documents"; 18 where the notion of "administrative documents" may be very broadly conceived. In turn, data base protection under Art. 10(2) TRIPs is sketchy at best.
It would therefore appear that developing countries have a totally free hand in determining the IP status of data which are candidate to become PSI. This may give them a chance to leapfrog developed countries in designing the architecture of PSI re-use. Indeed, economic history taught us over half a century ago that late-joiners may have distinctive advantages over initiators. 19 Moreover, it is not true that there are pre-set steps in the development either of economies or of legal institutions 20 so that it is always possible to learn from the mistakes incurred in other jurisdictions.
I am just a hard-and-dry, traditional IP lawyer. Therefore I do not know enough about developing countries and about PSI to presume to be in a position to give advice on which PSI design is optimal for which developing countries. However, I may try to jot down a few notes. § 5. Two Sets of Legislative Options. In the previous paragraphs I contrasted two models of approach to PSI, where the more liberal US attitude was compared to the more hands-on, regulatory approach of European jurisdictions.
It should not be taken for granted that one is superior to the other. No doubt the EU approach enables a greater control of PSI re-use than the US one. There may be good grounds to leave to governments some degree of control over re-use, considering that whatever freedoms in this area may be desirable may also be granted via contracts, rather than by law. Additionally, some degree of control may in turn allow for charging policies which enable raising revenue out of PSI-based, added value services, which may at some point prove handy for cash-strapped governments. It is however also true that there may be too much of a good thing and that EU member States may be a bit overdoing the control thing. The reverse may also apply to the US model, which, no doubt, is very liberal, to the point we may question whether it is not too liberal (e.g. at the interface between PSI and privacy).
There is no reason, therefore, to recommend the adoption of one model over the other. I will therefore confine myself to dealing with two sets of issues; the first one is bound to come up whichever model is chosen; the other one specifically concerns the EU model and therefore situations where one country might decide to opt for it.
Let us start with the issues which are common to both models. A) One major issue is about formats and interoperability. If data sets are to be re-used; and they are to be re-used by private players in ways which cannot be anticipated ex ante, then the formats should be as re-use friendly as possible. Only open, machine readable formats should be selected, leaving it to the freedom of re-users downstream to match and interface without limitations. Proprietary formats, i.e. formats which are based on software or other IP which is privately owned, are not interoperable and should therefore be avoided. Once concerns about formats and interoperability are dealt with, data should be made available without worrying to much about their presentation. As Tim Berners Lee said a while ago, "raw data now!" should be the guiding principle. After all, governments are not in the business of providing admirable portals; their mission in this connection consists in giving back to taxpayers the data which they collected, generated and stored away with taxpayers' money.
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B) There is a cost in moving from paper, analog information to digital data sets. This cost may be worth incurring, e.g. because the public task itself is liable to require the move from analog to digital. This is not always the case, however. Public institutions like museums and archives may still carry out their original function, of receiving visitors in physical premises, even though no digitization is undertaken. Digitization may, quite reasonably, rank very low in the priorities of countries which face issues of malnutrition, health, epidemics and the like. In such cases the private sector may be called in; it may even wish to involved, for a number of reasons (as I earlier mentioned, network driven projects are hungry of information; text, images, audiovisual data all enable computational experiments which may lead the way to the next big thing). Public Private Partnerships (PPP) have fared rather well in some contexts; however, the private side may overuse the argument it contributing money to a joint project to secure exclusivity over the outcome. Reasonable compromises may be worked out, though. The EU High Level Group on the Digital Libraries Initiative has recommended that exclusivity does not extend beyond a certain period of time, say three to five years. Possibly other solutions may be found; but the problem may not be neglected.
Turning to the EU model, it should be borne in mind that this approach is bound to raise a number of specific issues, which should be considered separately. A) If IP protection for PSI is provided, then it should entirely belong to the government itself. It would be a nightmare if private contractors supplying products or services to the public sector, which may include IP protected data sets, were to retain rights over the data themselves. They would be in a position to block decisions to make available PSI downstream, may be decades after their job was finished. It might be considered whether procurement rules are to be adopted, which provide that all IP over data is automatically vested in the public entity paying for the product or service which incorporates the same data. Also governmental employment contracts might require a default rule thought along these lines. Fortunately enough, ownership rules are again an area in which neither Berne Convention nor TRIPs create specific obligations.
B) As earlier indicated, if PSI is IP-protected, it may still be made available to private service providers and re-users under licensing terms. If this is the case, then the concerns about interoperability, which were earlier raised in connection with technical interoperability, will also extend to legal interoperability. In this regard, it should be considered that data sets of one kind may be mixed, matched and combined with data sets of a different kind. Re-use which is allowed under the license for data sets of the first kind cannot be remixed with data sets of the second kind, unless the conditions totally overlap. The same applies to cross-border services. A way out is the creation of a single set of cross-sectoral and regional licensing terms.
C) A special case of the former issue concerns the choice between commercial and noncommercial licenses. An apparently strong case may be made for choosing a license for PSI content which rules out the possibility of authorizing commercial re-use of the same (e.g. by resorting to a Creative Commons NC license).
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The idea behind this initial reaction might be as follows. Public money has been spent on the generation, collection, maintenance of these data set; now, all is fine and well if this PSI is disseminated as widely as possible to enable study, research, entertainment and the like. But enabling these goals is clearly possible even if the authorization to access and re-use is under a NC license, i.e. limited to non commercial uses. Conversely, it might be argued, it does not make sense that PSI generated with taxpayers' money is appropriated by profit making entities to build on it a proprietary product and service and sell on the market goods and services based on it. This line of argument is plausible at first glance; is in fact adopted by a great number of well meaning civil servants, who intend "to avoid that public data are 'resold' by private businesses", but probably misguided if we stop to think a bit further and this on at least two accounts.
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First, we should consider the concept of chain of authorizations. No profit institutions, like Wikipedia and other aggregators of information and cultural content, undoubtedly contribute a great deal to the dissemination of knowledge, information, culture. However, they do so because the content they make available is accessible downstream without restrictions as to the commercial or non commercial nature of reuse; the reason of the great success of Wikipedia and organizations and projects, such as Project Gutenberg, Open Street Map and the like, is that they make anything they put together available to anybody without strings attached. To do so, however, Wikipedia and its likes have to make sure that the content they incorporate is free to begin with; the flipside of the coin is that Wikipedia cannot incorporate content which would otherwise be splendid in complementing or illustrating its store of knowledge any time the same comes with restrictions as to the commercial nature of the intended re-use. 24 Therefore, if we do not confine our consideration to the first re-users but also to the subsequent ones, we can clearly see that in this specific case NC licenses can end up greatly restricting dissemination. And if we stop for a moment to think, we realize that when we do not have content on Wikipedia, this means that what is restricted is not only commercial re-use, but availability on Wikipedia for whatever end and purpose. Full stop. Second, we should consider that, once the costs necessary to generate, collect and maintain PSI are incurred, it does not make any difference whether the re-user makes a profit from re-use. No marginal cost is incurred by the PSI holder just because there is an additional re-user. If the latter is smart enough to create a business model which enables her to combine this input with other inputs and make money out this, nice for her. Nothing is taken away from the public. Of course, there would be a disadvantage to the public if the re-user is able to obtain monopoly or even market power through the use of PSI created by public funds. This may indeed happen in a number of ways, e.g. because the PSI based data set goes into a wider one which is protected by the sui generis data base right also in connection with its "substantial parts", the data set is migrated to a proprietary format and/or technical protection measures are applied to it. This unwanted outcome would result if PSI generated through public money were made available on terms of exclusivity. But this is a good reason to avoid exclusivity, not commercial use. 25 D) Finally, even though a charging policy remains possible in this context, it should be considered with great caution. A default rule in favor of free re-use might be appropriate; also the provision for recovery of marginal costs of distribution or dissemination could be a viable option in some cases; it should be considered, however, that a profit maximization policy has given poor results both in terms of downstream wealth creation and for purposes of revenue raising.
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*** This may not be much by way of a Bible for designing re-use policies in developing countries. I hope however that, as a beginning, it may still do Marco Ricolfi Torino Law School 25It also is possible that the re-user combines publicly funded PSI with proprietary content; and secures a dominant position on the strength of the combination of the two complementary items. Economists would suggest that, if this is the case, there would be an incentive for new entrants to create and offer competitive complementary data sets; that is, if the publicly funded PSI is made available to all comers, without exclusivity. Of course, it may also happen that a re-user possessing market power controls so many important assets which are complementary to PSI, that the chances of a competitive challenge to such a powerful incumbent are slim. This is a possibility; but it is arguable that this occurrence is an externality which should be taken care by regulation, e.g. by means of antitrust enforcement or by application of the so called doctrine of essential facilities. It is likely that the adoption of licenses preventing commercial re-use of PSI would make the matter worse. Indeed, if PSI data sets were made available only on the condition that they are used non commercially, it might happen that this restriction turns out to be more detrimental to firms intending to enter the market than to an entrenched business leader, who may have the means to generate the data sets it needs by itself. In such a context, NC licenses would make matters worse, not better.
